Effect of single amino acid substitutions on the protease susceptibility of tryptophan synthase alpha subunit.
In order to explore the correlation between protease susceptibility and conformational stability of a protein, the proteolytic degradation by trypsin, subtilisin and pronase P of the wild-type alpha subunit of tryptophan synthase from Escherichia coli and of its two mutant proteins was studied by measuring circular dichroism at 222 nm at various pH values at 37 degrees C. The mutant proteins are substituted by Gln or Met in place of Glu at position 49. The single amino acid substitutions at position 49 significantly affected susceptibility of this protein to the three proteases. Dependence of protease susceptibility of the wild-type and the two mutant proteins on pH was characteristic of each protein and similar for the three proteases. Comparison of the present results with the conformational stabilities of the three proteins previously measured shows that the order of resistance to the proteases among the three proteins coincides with the order of the values of unfolding Gibbs energy change, suggesting that protein degradation depends upon the conformational stability of a protein.